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^Zjr We, CONTINENTAL OIL 
COMPANY, of 1000 South Pine Street. 
Pom City, OUahooia, Umttd Sistes of 
America, a corp o tmi on of the Stite <tf Dda- 
wait. United States (tf Axurio, do beaify 
Mm ibe invcotlcHi, for vMdb vt pny that 

a patem oiqr be gnmad to uB^ nil iSie raedud 
1^ whids h la to be perfonned, ID be paitioH 
Inly d cCTibcd in and by d^ Ibllowms mie- 



and any {stxxss wfakfa impiw c B the re op v er y 
of Ijqud petvoleum bydrocarixna ten dia- 
pwtinna of audi hydracaibon in waiar ta of 
major imp oit anoe id Wmay and the jsopo- 
ladon as a vlule in ifae pretanko of eovkoi^ 
meaal pnitwytm and 6 Ae oweratifltt 



10 ' matt:—* 



15 



Thia iovcntiatt reiaiea to aepaiatiao of tbe 
ghaaea of d iapemona of liquid petraleom li^ 
dzDcaxboos and waiec, 

SqientiQa of die phaxs ol dkpenkma of 
^ter and liqmd petratem hjdtucaiUaia h 
ofmaior inqMctanoe to induttiy m die pi&. 
wanfan of poihttico of the m t iroom e m and 
in the oomerratxoo of nannal ^mnrm. Be- 
cmtay of A few of die qvikadooa aie die 
following: in oil fields wane wattn mm 
hsTO hydncaxbona remofcd i fa mfiuu prior 
to nzfaoe reksac; bcbie or tsuh water is- 
lectioa flmd^ A ould have h ydiULaiLuua te- 
nxived thenefram prior to tne in waterflood 
^nidoos; hydracaxbona ahoidd be xeoovoed 
from brine waaie water prior ta Stpaml In 
undcfgroond foonations in order to oooaene 
vafaahle bydnxaiboo tnooroea; wafle water 
5^ from offdMve platfonm dioold bate 
h y dxD uu bo ui remoied tberefran before dia- 
posaL Streams cmi^jyed in and seleaKd 
from refineries dxoald or mntt have Uqakl 
pet ntom hydnaj ib ont removed tfao^nnn. 
I heady iia httuy^ le aowal of oA tan waate 
of •iiifi>fa^iin itJiii^ nOfa^ the lo* 
dwn a ffon of caDnhi^ dh, and tbe removal 
of oQ Cram brine tvior to mWr^if recofoy 
y,^_ooa. P u tic idariy im- 
a jylicat iops are evidem in «*^fy 
jr— — na wherein oQ shoold be removed 
from tanker baOaac dtschan waters; oib 
dMNdd be reooveied from fate pomp dia- 
cfaaise watery and oOs dioail 



The s epa rat i o n of liqold fMrrimnn Mro- 
c M faon i from waaer w h ie i e iu tl^ diqxmoD is 
of water hi tho hy d wcaih on ia also of maior 
i n ip ort au L fc In paxticda^ the removal of di»- 
perdoDS of water b loeb is hnpoMDt to pro- 
vent icfa^ dnring cold waaOer opnarioft. 

Many proceares have been developed to 
acpaxate die nhaaca of dimerelopa of liqoal 
petroleum hydiULai b ou s and water. However^ 
a major prMem sd& eate nd particnlaify 
hi the xcmoval of low naarwnuwn a of faj^ 
are d hpfwd in water. It 



i>dmLaiLma^ te- pff rf ^yp f q| iit^wUi 



from tbe arpatatpd water Htarfciy 
spin drnmnfiy devioea. Many odxr applies- 
tiooa are evident to diose ddObd m & art, 

[B- "-^^ 



h bdieved du gjhia fanwendoo oonsthB 

t breakduoQi^ in the cfiacthw and 
a aeoamloB of the phaaea of dla- 
leom faydrocaxbona and 

ft is an ob|ecc of the itiremion ia to aenam 
die itocs of diyc rtons of wK cr and Updd 
petxdeum hydrocazbons uiqg 

This invicaicuai relatea to s 

phaaea of a dispeirion of an aqoeoos 

and a Uqoid petraleom hydnxaibon which 
Gooqiriaes passms ^ '»Hr^"P dinngh a 
ptnnfahifi flmdble foam of p o lyuretha na 
wfaldi has been satmited wxdi tiqaid petro- 
lemn hydiucaiboo to *^*tit the di iptiae d 
pbaae. 

Aoconliug to this luwsuuuiv ^here is pro- 
vided a |)roce» for mrf^wmtin^ die phases of 
a dtDcmoD compri sed of water nd a Uqoid 
pctraleam hydncaxbon w huchi the pioocw 
oompriaea passing die dinenloa widioot pn- 
vkm ffwlrsrffice dtroqgb a coaleachig mar 
tenal constituted by a h^er of a n^^^Mr^ 
fieaible foam of p o lyui cdi au c wfaicL has pre- 
yfaori y been saturated widi Itipxid pi^i^^Hisn 
hydrocaxboB, at a xate of flow sofficaendy low 
to effect a coalesoenoe of dlie diaperaed I ' 
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and at a pressure suffident to fiitetastially 
mfli'ntnin Ijqoid petrolo&n liydiocBilKm 
of tint diWuiioD in tnc Iviixid tosc^ pcEcoic* 
tiqg tte mm coalesced dispetsion to iqnzate 
5 faoo a liquid petrateom hydrocaifaaD iaycr and 
1 voter layer, and wididxawing die wtftmc 
IsfeiSL 

The tuvcodoD has panicnlar appiicadoD id 
die case vine die msptaSm b a diqpeisioa 
10 of a liquid pecraleum hjrdnscaibaa in water 
vherein die Hquid petnilenin hydiocBxboa dis* 
pened pbase conpznes a trace to one pan }if 
weight of liquid petroleum hydrocazboo per 
100 pans of water and iHietdii a flov rate 
15 flf 50 to 1000 bazvels of dispexstai pet tqoaxe 
faoc of foam area per day b employed. The 
liquid petroieum l^ydrocazboa can be a cnide 
oil wbeiein the di^iersioo 50 id 350 

p^un cnide qO. and wherein die dqxh of 
20 pdyorediane foam layer is 3 J to 12 Inches. 
Diqsersioos conq^rise of water and a 
liquid pctn^eum hydrocarhOD wbkii can be 
s ep a rat ed acconling to the process of this in- 
ventioa can be either diqieisioos of liquid 
25 pitnikum hydrocarbcns in water or di^xr- 
akns of water in such hydrKaiboas. 

The temi liquM petroleum iQfdrocaiban a$ 
employed in this apfdicatiaa fa***^ any 
petroleum hydrocaihon which Is a Uqoid at a 
30 temperatuxe at which water or an y ptiyy 
menflic salt sohnioo can exist in a Hquid 
phases and which is substantially insofaAle hi 
waier or an aqueous salt sdmioo. By nfattan- 
tially insohifale is meam diat the sofadality is 
35 less duml part bfwc^ of material per 100 
pam by wei^ol water or aqoeoos maaHic 
salt sotudoQ. 

Ptef eraUy, the liquid petroleum Imliocar- 
bon is a liquid at a temperature in the nnge 
40 of 0 to lOO"" C Exampies of liquid petroleum 
hydrocarbcns inrhidc nannal prtwr^tytfi pg^. 
doco^ distiOaies or factions tlieieof^ and re- 
fined or symherized pnxfaicts wfddi can be 
derived from pmytffum such as variout crude 
45 oft, kerosnesy petrtis^ napfatfaas, recycle oO^ 
fad oOs, brmcne^ tofoeiK, hezane;, buidxr 
008 and Inhricating oils. The process of the 
hncmioa is ptesendy believed to be panicD- 
laiiy afyijcable to removing <<i «p * Tfw of 
50 cnide oil from producdon waters. 

The w ater phase of diversions whkh axe 
*yffl trd aooudiiig to the process of the in- 
^eotiop can be pure water or can be an 
aq v rou s solntiQn lumpg a sohilde mettl salt 
55 dnsolved therein, ^^■"^f'rff of some etwnmnn 
mefal salts ^i^cfa are dissolved in waser to 
fonn aqueous hqmds or solutions and which 
aie onrmnnnly enoountexed wiHnA" to^am 
ddorider sod&n bromide, ""j***""" dilor- 
bO ide, caldum ddoelde and sodium suite. 
Qfag^ nich aqueous Hquids are derived fiem 
natural subtenaoean brines or from natfew 
wasen. Theie is no limit to die amount of 
metallic salt which sudi aqmns sofaaiaas 
65 comain dissolved dxerein fi rq w the sdafaOfay 



of the particular mmftt^ Usually 
aqueous sototons do ivt ooneun over 25 
peroem by weight of menllie sain. 

The permeable, flexibte polyurediane foam 
wtdA is emplc^^ aooonhng to the process 70 
of diis iomtiott has a pfrmrability to water 
a iffiM t to allow a prudcal rate of flow 
thenediroqgh. What OMmiiuic s a practicai 
i8te of flow is dcirriniird by the economics of 
eadi particular situation. 75 

The pohpuxedxane foam csn be any open- 
celkd pdyuicthane foam. Pofyunthanes, 
Chemistry and Tedmalogy, J. R Saunden 
and K. C Frisdi, Vohmies I and n, Inter- 
Bdenoe (1963) and (1964). as weU as Kht 80 
Oduner, Btuydoptdia &f Ckemiad Ttckaoio' 
gy, 2nd Editim^ Vofanne 9, p 853—5 (1966), 
provide deacriptioo of toany snhabk materials 
and means for pfcporing diem. Penneabie 
pdyuxediane foams hariog a denshy of 0.8 85 
to 7 J) pounds per cubic foot axe piesendy 
paitiadaily prrfamL The polyaieduuie foam 
can have a preponderance of eidier ether 
McBges or ester Uidnges or a minne dtereof . 
Pieseody» p^nizethane foam having a pte- 90 
ponderance cf edier b particupriy 

preferred. Such jpdyoiclhane loama aie wide^ 
ly availdile as it ems of oanuienj e and can 
be obtained finon any of a twrnKiy of sib>» 
pUen. 95 

The pfooess of this invention is partsculariy 
applicable fta ooalcadng liqpild petroleum 
hydnxazbons from diqpcrnosis of liquid 
nerrnlnim hy dniu u faans in water (^v brine). 
MoH satisfabosy results aie often obtained 100 
wfaeo SQcfa di^icnions have hi die mige of a 
trace to 1 part by wei^ of liquid petroleum 
hydrocatboo per 100 pazts by weight of water 
or aqueous sointion, but ditprnkms having 
more dutn 1 part per 100 can also be satis- 105 
factoxiiy sqM LHiie c L Indeed, die peooess of 
the invemxon is mplicable for coalfsring a 
dIspe r ri o H c omprisin g water and a liq^'d 
prtmlfimi liydrKaiboo wherem the liquid 
petw lnm i hydnoarinn ounipite any insolu- 110 
Ue portioQ Qt the diraetsion. 

AooQiding to diis mvcndon, the poiyur- 
ediane foam ihxough whidb die di^Kisioo is 
passed must have become ao saturated with 
Hquid petraleam hydtocaibon under the pat^ 113 
dcmar fiowiqg conditions employed that co- 
alescence occurs in the process. This critical 
featuxe of the pxesent mventifm is a maj<v 
faonr in distinmiMifng it from die pnor axt 
of whidi British UIO^ and VS. 120 
3,617451 are exemplaiy. Ho^cfozr, ft has 
been dodosed that dispersions of water and 
ojenphflir liqw'd have been passed diiou£^ a 
material sudi as polyuiethane foam, bin it has 
not been disdoscd diax soch foam has ever 125 
reached the poim of coalescing the oleophilic 
liquid. Instead, mior to leacfaiqg that point, 
the maiezial siKn as polyutediane foam has 
been subje ct ed to a sqiavrlng step to lemove 
the odeophilic Itqdd. The present mvention 130 
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IHwrfes a traaendoiB impiw ai m t onr 
mm pnor art methods b that the Knmmg 
weptt^Miatpd with cpBsttpMn rf.-mi^o^ ng 
of c ipenBfe and bi«ak«dowD {^ooe mednni- 
5 GBl cootrifmoes to wooompUA that step. A 
maUy oev» advaaiagBoai^ aiKl »»i^T.>*»i f 
iwok tscfiecied. — 

Aasorfn^g tD a piraendy pirfemd 
operation, tnnpcmuiw of 0— 100* C axe 
10 en^gyed. However, the only i«qtiktmem 
wjAn^^dto trmpw a tnre is that bodi pct- 
r«tmMiocubon and aquw 

uqmdttMe. Ftessures war atmoraheiic 
aze piefand tecauaB of oonveiueiKe, ^Mmrii 

d^ed. If gases are dissolved in the MbxK 
oitoo and/or aqoeoos ph^ piessuie sof- 
fi«n © maiittaiD dio gases in sdanoa b 
^cf^d A rate of flow of 50 to 1000 haiu 
20 ms of dapemoii per squaie foot of foam 
toyg ptt d^is petteiidy pcefened for most 
^rfw«y KwhB. However, ^gher or lower 
^^JLS^ cm be en^loyed if dtestied. 
AocQRl^^| to ooB piesendy paniodaxiv ^ 

pctKK tafcation is employed to sepaiaie the 
gasttrfa disperskm of a li<^^ 
5?nrooaiboo (cq, oude oil} in water, said 

^ SSSS^ ("^ American Fetidenm 
Innmite) Kpaiamr, ^rfxRio the efOnoit is 
1 tp a very low tevd of t^ydmcazfaoo 



, AcojrfmtD ope presently pretetd mode 
35 y , operation a bed of penniBafale;, flexhh, 
potymedttae foam is sxmaied so as to fiU a 



V hwiiu ui fa o p in water (or aqo^ 
whmon)i passed npwaritythniughSbS 
^ gP?_«an««ioo of the liymSEKftai 
Aefaj^^ocnboB dispeise/p^ » 

imn diofto whidi tfwi, if less dense dian the 
•^tom l^id, rise to the top cf a liqiiid 
fg^^^^ «by^fepoiymedim foam 
45 jwL Ttaciman, die faydxxxaiboo focms a 
S2£J22rii2P *c,«q«eoa8 layer if die 
nyonKsxto limid s less ^bse than the 
a^ww h^. Most Uqmd petreleom hydxo* 
CA yS^h*^ fa» deny than water. Ponioas 
50 of ihe hydrocaiboo layer and ^ aqueous 
hgijdJayer are oomimaUIy drawn ofiTSS 
Sufi? "'''"ra'^ 

noq^s oondnoous fkm upwaid timnidi 

55 preferred mode of operation, the mvendco i 
5«solmittd The fiwTofdispe^m 
dowuwaid dnxa^ a foam layer or can be 
to a borizooal direction. TTic foam can be 

60 far die di^ iemon, die pipe having ori&n 
™o^M4c region in comaa widi the 

^iH^Jf ^^^'P^ can enter S 
pea ibnq^ the foam. 

65 the polyureSSefamiss^mtBd^ 



by retaia en mch as screens to maimfas die 
i^tcy iiy of sfaape of the p o lym c dma foam 
layer. The foam layer can also be miii Mf rml 
if desired. 

Hd issolved gases are present in the hydro- 70 
car faun or aqnetta ligokl^ sufSciept presane g 
pieferetaly mafmafncd on tie man to keep 

mg mrtngti the foam layer has a pracosity 
to canse small Uaokl iQ^cbncnbon So5g^tc> 75 
pronamrdy break fram ihe b^. SoAdrop. 
kts of smaO nze are leai desirdde in dut 
sqnzan'on mm an liquid hy d iutaib on Dliase 
and an aqneoos ptatt is less M^^i^ 

To smiaie some dispenfaas, h h often 
highly ifaaiable to employ a poiyorediane 
foam of 2 or more types in laycni 

The fifflowing Exui^ are presented to 
more deariy and fnHy disdose Ae fnven- 
oon , but A odd not be oonstraed as Ihntting $5 
die iuvujiuo in any manner. 

Example 1. 
A SMpe aka of water in oleophilic UqoJd 
"""^^^^U^ tajectfag 50 miOilitets of 5 
peii fait so dium chloride brine fare the 90 
— _ — ^ ft oenoifi^gal pranp which was coo- 
PPmgfy dicolating keresme in a 5>@dkn 
Rseivoir. A onall amouu of Tretolite (^ade 
Mark) F— 46 surfsctam (avaiUbk from 
PetroUte Catpocatian, St Loni% Missouri) 95 
was added in paruducing the '^'''i^^T t^^^ n m pn^ 
dnoe a more stshle di^ienioa Upco conple- 
tton of f omatian of the lesufafaig dimmon. 
ft was allowed 10 setde for 30 mhmies. Tbn^ 
^WQi die water contem of the water in oleo- 100 
phOic hqmd diqiecsion was A i* F iiiM .m 1 to be 
1000 ppm. 

A &xibie, open<d], pdymednne foam 
having a density of L55 pounds per odnc 
foot Old having a hifi^ cansem of edier link- 105 

mjhe jpolyurcthanc polymer (obcafa^ 
?S ^,J?Pi*n Company of tonano^ 
CaUonua)^ was cot mm c^inden H inches 
m diameter by 2 incbes m tfudEncn. The 
<7lindeis were packed into an dflomted cyl. 110 
mder cS Usatxt (Trade Maik) plas&s havmg 
an inside diameter of H indiea asri a fae<m 
of 16i inches to torn a foam bed havms a 
dqHfa of 11} mdies. The Im axis oldie 

Sajakscer cylinder was verdcaLThe foam em- 115 
td in die bed we^hed 593 gramB. A 
orated Lodte fdastics disk smrad die 
foam bed above a void qiaoe itfThidies. An 
mto was prorided at tfie bottom cf the cw d- 
ooer qdinder and an oudet was poovided at 120 
Ae top of dg ooalesoer qrlinder widi a line 
ifadtng thexeutau m a 



**Tbe polyurethane foam had a comptessiao 
!? "f™™ ^. • sirengdi of 
u ibs/m.' mmrnnTm, an eloogaiioa of 

180% twtntmimi^ ggj g twcaMiiwy u| 40^ 
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dfied WIS pwnpnd iiinug^ the foui bed in 
the rmlncTT at a nte at aboot 40 ad per 
faoor. Thsi fiour ate gave a leskfeooe tnne 
fif about 30 mSmnes m Ae foam bed. Tbe 
cffhwu fran the ooalesocf was pawed id a 
vEtET tzap and the water ciMnrmtiriop in 
die kembe downsneam Ujucftum was mot- 



10 



ued afOBf tbe foam bed bad bccxinc satop 
fiiBd wiib tbe oleophilic li^iid and ooalet- 
GBDoe bad begniL 

Hie dlgynJcp was at a tempennne at 
about 25"* C The water caooentratioa m tbe 
fJBuem doMBCieaiD of tfie water 
15 iBonitDwd over die period of ifae nni 
39 Uttn of djanam were pu 
die ooilesoer. Tbe water oooontatioe of 
rfflnrm rnged from 40 to 100 pom per 
million. Tbis cnwrrtiitrd a reducdoD of over 
20 90 peram of the wmter dapersed in tbe kero- 
fine by pasa^ tfannsli i|ie coatewgr and the 



J HTuaiatni. 
Xbit Hi*i^|4r d fi umuiimiig tbe jnocess of 
duB invBstkn wheittu water la TifalfffTd fraoi 
25 ft dfycnJoD oouahiing fBTiiTiaT(3r of wstsr in 
ao oleophilic Uyifdi 



30 



Rianipic 2» 
An ffmyt ed cy^ndriad coafcOTr fabaaxr 
ed (tf Lnotc plastici baviqg an tntemal di- 
aaelBr of 7^ incbei^ baviQg « laog aiis in 
a VBitiad plane, baviqg an mice at te bot^ 



toos* baviQg a bed dndi of 12 ndio of ibe 
palyaxeibane foam or ^TfffF*rV li havlug a 
deoiiQF of 1^5 pocndt per cidifc foo^ thei^ 
abof^ having s aeparadoo itaeivoir above 35 
tbe poNnrediaiie foam bed, baviiu an aqueous 
liqoid met iicar Ibe boanm of the xpnadon 
leKfToiry ft water ondet in tfae oentxe of the 
fetervoir and an oil omftet near the cop of 
the sfparatioD zecei7Qir» vis sec vjx 40 

In the Somb Poooa ffOd of OMahoma, 
asoaated with the piodnction dieiefron^ is 
a dls peirian of SouA Pooca erode oil (43** 
APIgrtviiy) in water having a teoDpeiatnxc 
of 90^F and baviqg an ou conoenoatian 45 
langj^g&om about 100--200 pans per nil- 

Tbe oil in water diifxttkn of the Soudi 
Pooca field was passed to the coalesoer and 
diCDoe opwaxd thro^g^ the foam bed. After 50 
sofficfent of the dispersioa had passed throogh 
tlie foam bed to satunue the potyurethane 
foam widi oil coaleaoenoe begun. Upwaxd 
of the dispenkm was mmjmrd to 
the ofl and sqiante it Cran die 55 
piiave. TIm ofl was dnwn firan the 
top of die i^iaiax&Mi luuvuir, and water 
was drawn from the oeoter of the separation 
leservoir situated above the foam bed cffea- 
togflcpumioD into oil and water aanpooentSL 60 

Tbe fdUowiiig table pfosents data for the 
tan whetein the oil was cnalfsnwi finn the 
ofl In 



TABLE I 



Flow Rata. 
Barrel s/Day/Fu* 
of Foam Sorface 


Press. 
Drop 
Across' 
Hie Bed 
A P. (psO 


Influent 
Oil Cone 
(ppoO of 
Dispersion 


Effluent 
Oil Cone. 
(ppoO of 
Aqueous 


Total Hrs. 
Operated 


229 


2.0. 


116 


1.8 


1 


229 


2.0 


120 


1.8 


: ; 2 1/2 


229 


2.0 


174 


2.0 


3 1/2 


229 


2.0 


126 


1.5 


4 1/2 


229 


2.0 


113 


1.2 


5 


229 


2.0 


180 


1.3 


6 


229 


2,7 


« 


1.2 


6 3/4 


229 


* 


194 


1.3 


7 3/4 




• 


* 


1.1 


8 3 /4 


* 


4.0 


214 


2.4 


9 1/4 



* Data not taken. 
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•axadfcag to the ptoam oT U5 pSrad per cofaic foot po^SeMHwd 

. Pdyorethm cf Biiiii|4e 1, vbkh im 10 
^- ^ — ^ 1^ ittiinm. The Id- 



TABLB U 



Plow lUte, 
Banels/Day/Ft. ' 
of Poam Suf ace 


Press. 
Drop 
Across 
The Bed 
A P. (psO. 


Innoent 
Oil Cone. 

(ppad of 
Dispersion 


EfTlaent 
Oil Cone, 
(pptn) of 
Aqueoos 
Phase 


Total Hrs. 
Operated 


229 


2.0 


164 


U.4 


2 1/2 


235 


2.0 




11.2 


3 1/2 


262 


2.3 




7-6 


4 1/2 


242 


2.3 




4.8 


5 1/2 


252 


2,7 




4.9 


6 1/2 


271 


2.7 




4.6 


7 1/2 


235 


2.6 


142 


5.2 


8 1/2 


235 


3.0 ' 




5.2 


9 1/2 


262 


2.7 




5.6 


10 1/2 


235 


17 




5.2 


11 1/2 


229 


2.7 




7.0 


12 1/2 


* Data not taken. 



Tha Hmjfe agafa dcnaiBttaitt oosles- that the foam bed of Ennmfe 2 was icplaoed 

" gpoe^ ggfe qfl fan a dynaop ccm. wiA two foam beds wWdTW each 

pdnd of cnde ofl b water. Thoos^ Ac «f - ihldti SMsted and letained is place ^tZ 

fluegww h not qmte as well purified as tainra. The foam med in the rao of this 

m ampl e 2, my good a»lrwTiMr and caotmple wis a 7 J poond per cofaic foot nohu 

nbaequou aepandoa » m £ut cffscted. ctfaer^md potym^saoe fomn obtained ISom 



25 



BEST AVi^iLABLE COPY 



6 



6 



TABLE ni 



Plow Rate, 

iNuiois/ vsy/ F%* 

of Foam Sufaoe 


Press. 

Drop 

Across 

AIKC 06u 

A p. (psO 


Influent 

Oil Cone. 

vppiw Ol 

Dispersioo 


EfHoeat 

Oil Cnnr 

(ppm) of 
AQDeotts 
Phase 


ioiai nrs. 
Opented 


235 


3.4 


159 


4.0 


1 1/2 


229 


3.7 


• 


4.9 


2 1/2 


229 


3.8 


* 


5.6 


3 1/2 


229 


4.2 


201.6 


13.8 


5 1/4 


229 


4.5 


* 


2.9 


6 1/4 


229 


4.8 




2.9 


7 1/4 


* Data not takes. 



This Biarnntf again dcmoosinUEs sapcdor with a foam bed co uiariato g an upper layer 

OMlaoenfle of ccw oa fran a erode oil h uUch was 2 fatdies ifaidc of 1 J5 pocmds per 

wamr diqxnioD acoocdhig to the process ctf col^ iodi pdyether-based polTur^iaae foam 

5 this nrvcntian. Homever, m this casep a dH* and a loner layer of 155 pounds per cubic 

Isiem density and gnde of p o lyu ietfaane foam foot polyediep^ased p o^ uwS iane foam v^ash 15 

were esoplog^ wu 2 incfacs ifaidc o^^dfar but cos pfinm o l 

hy retuoen to a ^ipfciiw— of 1.25 firtMat Tlie 

^'"^mflf 5. layen of the fbani bed were fcpaiaicd and 

The run of Banmle 2 was repeated except zctaincd in place by retahnk The foOowiog 

10 that die foam bed at Eaample 2 was replaced resuhs were obiihied. 20 



TABLE IV 



Flow Rale. 
Banela/Day/FL ' 
of Foam Surface 


Press. 
Drop 
Across 
The Bed 
AP, (psi) 


Influent 
Oil Cone. 
0>pin) of 
Dispersion 


EfTlaent 
Oil Cone, 
(ppm) of 
Aqneoos 
Hiase 


Tout Hrs. 
Operated 


229 


2.2 


204 


7.7 


1 


229 


2.2 




12.0 


1 3/4 


229 


2.5 


« 


6.1 


2 3/4 


229 


2.2 


* 


5.8 


3 3/4 


229 


2.7 


134 


2.8 


4 1/2 


229 


2.7 


• 


2.6 


5 1/2 


235 


2.6 


* 


5.4 


6 1/2 


229 


2.7 


* 


3.8 


7 


229 


2.7 


• 


4.9 


8 


223 


2.7 , 


« 


3.8 


9 


253 


3.0 


134 


3.4 


10 


242 


3.3 


• 


3.2 


11 


223 


3.3 


♦ 


11.7 


12 



* Data not taken. 



BEST AVAILABLE COPY 



TWi finmpk igaln daunititia ibe 
>^peRor ooiiendMe aod aqmtiao ctf cnide ofl 
cm a cnide oil io wittr diipeaiott iooqrI. 
ng ID ifae ptooBH of ihb invcmiaa. Dtftem 
" M Tt w Bi of opcmiao an ' 



10 



_ 6. 

fatompk 2 WM itpiaoBd whb a ted 3J 
fona b8vn« a tefty of 6.0 poundi per 



^ toot^ Ako, tfae dt^enko ctf 



petR^ 
2 was 



100--2qo Dam per mfflioQ of Giand Irie 
exude ofl 6«ni die CAGC Shore Tenninal 

foQovh^ data were ebubfid: 



IS 



•**Thc polyozethane foam had 
onipieaioD set of 10%, a a 
sle ttmgfix d U Vbtfla.* a 
tkppOm of 150%. and a 
Bflieaoe of 20%. 



Flow Rata, 
BaneU/Day/Ft ' 
of FoazD Snface 


TABLE V 
Inflnent Oil 
Cone, (ppia) of 
Dispersion 


Efnnent Oil 
Cooc. (ppm) of 
Aqoeoos Phase 


-70 








200 


66 




200 


124 




104 


37 




S3 


28 



25 



Thi» Bnnqfe dcawBtma ooaktaaat 



Tile nm of Thaiinife 6 «w iqwaAl catoept 
*« the bed of pdymabm fotm anplosed 30 

ine itsiAs QfaCBinBd an pmtam! hi the iU- 



Piofv Rate, 
Basels/Day/Pt » 
of Foam Sorface 



TABLE VI 
Inftoeot Oil 
Cone, (ppo) of 
DiBpentoa 



Effhicnt Oil 
Cooc. ippad of 
A^ueoDS Phase 



300 
164 
47 



47 
114 
200 



This Baiivle fdnfacr 
fecti f e u e tt of 
foam. 



gnde of 



tfaecf. 



45 



40 



The lUD of Sbo^fe 6 was --^-mrj » 
hed of potymahaoe foam em^ 
• bed 3.5 

ttuk of 2il poods per caUc foot 



taed po^raohane foam.' 
i^tt noted in die foOowing taWc, the 

Jpgoed ^ a dianrion of sSS Ponca 
yoflmwatir gte latter pm ^ 

^^^S"p^SS.4MS8d potyuediane foam 
nafl a 10% maiimnni oo miumi csi — 
a 20 Ibe/in.« *- 



a 300% mirntw^ clangstfrtif a 20y 



BEST AVi^iiLABLi COPY 



Plow Rate, 
BairetDay/Ft ' 
of Foam Surface 



TABLE Vn 

Inftnent Oil 
Cose, (ppm) of 
Dispersion 



Efnnent Oil 
Cone. dipnO of 
Aqoeooa Pbase 



84 



300 
282 



78 
222 
130 
120 
120 
112 
120 
133 
188 
242 
349 
132 
127 



13.8 
10^ 
1S.3 
6.7 
14.2 
7.6 
8.4 
10.3 
17.2 
14.4 
15 
11.2 
29 



> I 



P 2 — 



of flaM r ^^BW hane temsjor ifae cS- 
fwpflnfi of dbpcnloDs of "l""!*^*'' Uqpid in 



Tbe ran of Hiiinpir 2 wt$ 
that the foux bed ffflpiflycd h 
was itp i ftOBd wifli a bed of 



hcvjag a oooomecdal des^ 
^oiin 945, bsviitf a dqidi 



of PrestD^osm i _ » — 

of 4 bftcfacs and a denslQF of 43 powidf per 
eubic foot. This foani vaa oboiiicd €rmb die 
PiDeno MaiKifKiiuiiug Coomaiiv, Ia&, 2 
RnoUin Ayam, B nwiftn, T fer Yodc 112 11. 
Dita vliicii wen "*'M'in* ere pRsesBBd In 

.1,- # II - 

1DB niioinqg auK 



10 



15 



Flow Rate, 
Bairels/Day/Pt ' 
of Pdam Snf aee 


TABLE Vm 

Inflneot Oil 
Cone (ppm) of 
Dispersioa 


Effloent Oil 
Cone, (ppoi) of 
Aqneous Fluae 


111 


486 


10 


112 


387 


14.6 


112 


472 


15 


113 


240 


23 


112 


195 


15 


112 


267 


16 



M1^806 



10 



15 



20 



25 



This ri iii ni l r' <Vim'iiiimti ifao pt ' ocjut of 
iDfuiUflo with ytt 



WHAT VE GLMM IS:» 




lanipngi paMing the dtnenkn without pre- 
viotti OMlryTTMT ihnim a nn«i#«rfa^ m«. 
cml cQBrthnted by a « peimethir, 

flnnn l e nam d polyuitdiaae «li2c& has pit- 
vioody been aanunaied witb liquid petraleum 
l ^ydmLaiUa^ at a iBte cf floar nffidoidy 
hwrjD dBte a malftrrnx <tf the dimmed 
pbaa^ and at a pansure ""ffTf-w^ to nb- 
stanttally maintib the l^ok petxtdeom kv- 
diQcnboQ of the dispasiaa in tte Ikinid nste, 
pegMttn y tbe dm cpakactd dupcnun to 
aqmte hiid a liquid piMlnnn hydro c uUn 
^er and a water and wididtanra^ die 

2. A prooca as dainwd in Claim 1 wfaere^ 
in die aidki ray of flow is 50 to 1000 bands 
of the diytw on per square foot of die am. 
of said foam layer per d^ die p»*«tfff^ 
of p ol yuu edi au e has a density of 0l8 



ID 7 J poooda per cufaic foot; and the operat- 
ing t enipuftuiie is 0^ C to 100* C 

3. A process as daimed in Qaim 1 or 
Qaxm 2 wfaoeoi ds disp ei ilm is a di^enioo 
of a Kq md petroleum faydnxxxbon in water, 
wherein the liquid peuiitum hydrocaxboo 
diq«SBd pdttse c wryris es a tnoe to one pert 
by wds^t of liquid ji>ii^4pMii i Iq^drecaiboo 
per 100 parts by weight of water, and wfaere- 
m a flow xste of 50 to IftOO hmda of dis- 
pemon per aqoare fooc of foam area per day 
tf cnmh^nd. 

4. A prooess as dahned in Qaim 3, wbetc- 
in tliB liquul petPolenm Iq^dracaibQo is a cnidc 
ofl> whotin die dtoenion contains 50 to 
350 ppm of onide oSQ nd wheitui the de^ 
of die polyafediane foam bQtr ts 3.5 to 12 
tncfaes. 

5* A pmess aoooeding to Qaim 1, sulv 
ttudally aa hereinixf ore dtsaibed. 

For tbe Appiiautts:— 
F. J. CLEVBLAN5 ft OOJtlPAMY, 
Chartncd Fueu Agem^ 
LonQDfai*!B Ino OhaiDfeent 
40— 43, Oianoeiy Lane; Loodoi^ W.C2. 
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35 



40 



45 
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BEST AVAILABLE COPY 



